The neural cell adhesion molecule (NCAM) exist* in at least three different isoforms. In the mouse, NCAH proteins with apparent Hr's of 180,000, 140,000 and 120,000 have been distinguished. These are encoded by 4 to 5 different transcripts. Here ve report the full amino acid sequence of an isoforn which nost likely represents NCAM-140. The N-terninal extracellular portion of the 829-residue polypeptide appears to be identical to all three NCAH proteins. The H r of 91,276 is considerably smaller than the estimate based on SDS-gel electrophoresis. The 147 C-teminal residues are distinct fron NCAM-120 and contain the putative transmeabrane and cytoplasmic domains. The transcript encoding NCAM-140 contains alaost 3.2 kb non-coding sequence with a canonical polyadenylation signal. While the 5 1 sequences of NCAM-140 hybridize with all NCAM aRNAs, the 3 1 probes recognize only the two larger transcripts of 7.4 and 6.7 Kb. From SI nuclease protection analyses and hybridization studies of several NCAM cDNA clones with genomic NCAM sequences one can conclude that the different NCAM transcripts are generated by alternative splicing. In addition to the two alternative splice sites in the sequence encoding the extracellular domains, a third one can be predicted approximately 320 nt downstream of the start of the NCAM-140-specific sequence portion. This finding is in agreement with the existence of an extra exon in the chicken NCAM-180. Comparison between mouse and chicken NCAM amino acid sequences revealed the highest nosology in the second and fifth Ig-like domains and in the cytoplasaic parts suggesting that these regions serve highly conserved functions.
INTRODUCTION
The molecule called NCAM (for neural cell adhesion nolecule) is a cellsurface glycoprotein involved in cell-cell contact formation. NCAM is expressed in a variety of structures during embryonic and perinatal development but is largely restricted to neurons and glial cells in the noraal adult animal (see 1,2 for reviews). NCAM-mediated adhesion appears to play a central role in various developmental events including the orderly outgrowth of axons (3) (4) (5) , cell pattern formation (6) and nerve-muscle interactions (7, 8) . NCAM exists in three protein isoforms of different size which in the mouse migrate in SDS-polyacrylanide gels with apparent mol wt's of 180,000, 140,000 and 120,000 (called hereafter NCAM-180, -140 and -120, respectively) (9,10). These 
MATERIALS AND METHODS

Isolation of cDNA and qenomic clones
The previously described cDNA clone 1.3 (25) was used to isolate clones DW1 (not shown), DV2 and DW42 (Fig. 1A ) from a postnatal day 2 C57BL/6 mouse brain library (24) and clone NM (Fig. 1A) 
DNA sequencing
The DNA inserts or suitable restriction fragments thereof were subcloned into npl8 and mpl9 phage H13 vectors. Bglll digestion of the B22 genomic clone liberated a fragment of 3.1 kb and one of 1.25 kb which were subcloned into mpl8 yielding clones Bg3 and Bg2, respectively. Single stranded phage DNA was sequenced by the dideoxynucleotide chain termination technique (27). Extent and direction of sequencing are indicated in Figure 1A . The sequence data were analyzed using either the Beckman Microgenie sequence analysis programs or the VAX/VMS system using software from the University of Wisconsin (28,29).
RNA hybridization analysis
RNA was isolated by the guanidinium thiocyanate -LiCl method for use in
Northern blots (30). Total or poly(A)*RNA purified by oligo d(T) cellulose chromatography was electrophorezed on 0.8% formaldehyde gels and hybridized with probes labelled by random priming as previously described (10).
The SI nuclease protection assay were carried out at 57°C hybridization temperature using unifornly labelled single stranded DNA as described before (31,32). (Fig. 1A and 2 ). In the SI protection assay of the DV42 probe (777 nt) a band of 693 nt and a double band of £367 nt represent the protected fragments (Fig. 7A, lane C) .
RESULTS
Characterization
The largest fragnent showed that aany of the probe molecules were protected in their entirety. The additional band just below appeared only in one experiment (Fig. 7A, lane C) and not in others; we therefore interpret it as an artifact. 
nt
The fragnents of small aolecular weight (Fig. 7A, lane C) were 367 nt and possibly 326 nt in length. They most likely represent subfragaents separated at an alternative splice site at position 2587 (Fig. 7C) . At this location an extra exon (Fig. 7C, ce) is spliced into the NCAM-180 sequence of chicken (14,22); an equivalent exon has not been found in mouse yet, but should be present in the 7.4 kb HCAK mRNA. The SI mapping of clone DW2 has been verified using the longer clone DV2 which fully includes the sequence of DV42 (Fig. 1A and 7C) for sinilar SI nuclease protection analyses. Again, the full length cDNA sequence (1362 nt) of the probe (1453 nt) was protected, additional fragments of 842 nt and 520 nt (Fig. 7B, lane D) probe cannot be totally excluded. The finding that clone DW3/S1 (Fig. 1A) 
